The fluid filtration and rheological properties of low solid content (LSC) bentonite fluids containing iron-oxide (Fe 2 O 3 ) nanoparticle (NP) additives and two different NP intercalated clay hybrids, iron-oxide clay hybrid (ICH) and aluminosilicate clay hybrid (ASCH), under both low-temperature lowpressure (LTLP: 25 • C, 6.9 bar) and high-temperature high-pressure (HTHP: 200 • C, 70 bar) conditions are investigated. The viscosity of each fluid was measured under LTLP and HTHP conditions using a pressurized and heated rotational viscometer. The LTLP and HTHP fluid filtrate volumes were measured in accordance to American Petroleum Institute standards. The addition of ICH and ASCH into bentonite solutions reduced both LTLP and HTHP fluid loss as much as 37% and 47% as compared to the control, under the respective conditions. The pure addition of 0.5 wt.% 3 and 30 nm Fe 2 O 3 NP increased the LTLP fluid filtration as much as 14% as compared to the control. However, this addition of Fe 2 O 3 NP decreased the HTHP fluid filtrate volumes as much as 28% as compared to the control. It was found the addition of clay hybrids reduced LTLP and HTHP fluid loss due to a restructured mode of clay platelet interaction attributed to a modification in surface charge as demonstrated by zeta potential measurements and scanning electron microscope images.
where τ y is the yield stress, K is the flow consistency index,γ is the shear permeability κ, pressure differential ∆P , viscosity η and filter cake thickness t c , which is expressed as
(2)
The solution to Darcy's Law as a function of the aforementioned variables 308 is expressed as
where f sm is the volume fraction of solids within the mud and f sc is the 310 volume fraction of solids within the cake. To calculate the permeability of 311 each solution's filter cake, the following assumptions were made; the cross-312 sectional area is constant at 45 cm 2 ; the pressure difference is constant at 6.9 as evidenced by the filter cake thickness which was less than the bentonite 344 control, yielding a reduction in filtrate volume.
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The effect of intercalation and additive NP is illustrated by the SEM 346 images in Fig. 4. Figure 4 a) shows the control bentonite filter cake, whereas the results being summarized in Table 3 . 
